The spatial configuration of a group of animals should reflect the ability of its members to respond to environmental contingencies. Under predation risk, the optimal position for an individual in a stationary group is at the group's centre. The resulting group geometry is circular, with individual placement determined by competitive ability. Where it compromises efficient foraging, a long-standing question has been whether this topology can deform adaptively in response to the local distribution of resources. Here we show that the shape described by a group of foraging chacma baboons, Papio hamadryas ursinus, changes in response to habitat structure and that this promotes foraging efficiency while conserving the predation-risk-related distribution of group members. Adult baboons improve unimpeded access to the small, dispersed food items found in grassland by adjusting both their interindividual distances and their relative positions along the line of movement in order to forage in rank formation. Dominant animals occupy the centre of the group and do so regardless of its geometry. Our results demonstrate that spatially explicit data can address emergent group level properties directly. This global approach complements analyses of individual action and can help direct the search for potential local rules of interaction.
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The spatial configuration of a group of animals should reflect the ability of its members to respond to environmental contingencies. Under predation risk, the optimal position for an individual in a stationary group is at the group's centre. The resulting group geometry is circular, with individual placement determined by competitive ability. Where it compromises efficient foraging, a long-standing question has been whether this topology can deform adaptively in response to the local distribution of resources. Here we show that the shape described by a group of foraging chacma baboons, Papio hamadryas ursinus, changes in response to habitat structure and that this promotes foraging efficiency while conserving the predation-risk-related distribution of group members. Adult baboons improve unimpeded access to the small, dispersed food items found in grassland by adjusting both their interindividual distances and their relative positions along the line of movement in order to forage in rank formation. Dominant animals occupy the centre of the group and do so regardless of its geometry. Our results demonstrate that spatially explicit data can address emergent group level properties directly. This global approach complements analyses of individual action and can help direct the search for potential local rules of interaction. © 2016 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Principle Ten. A rank foraging formation will be favored whenever there is an advantage to remaining in a group and the group is foraging on slowly renewing resources that are of low overall density in the home range and are not locally abundant. (Altmann, 1974, p. 241) The spatial configuration of a group of animals is the summation of the responses of its members to the local environment, made under the constraint of association (Parrish & Edelstein-Keshet, 1999) . In mobile groups this emergent geometry is expected to deform adaptively as group members accommodate to local shifts in the relative salience of competing costs (Beecham & Farnsworth, 1999; Morrell, Ruxton, & James, 2011) .
Social species, such as primates, that form groups to reduce the risk of predation for their members (Hill & Dunbar, 1998; Shultz, Opie, & Atkinson, 2012 ) do so at the expense of increasing local competition for resources (Majolo, de Bortoli Vizioli, & Schino, 2008; van Schaik, 1983) . Heterogeneity in the distribution of these risks and costs both among group members (Koenig, 2002; Ron, Henzi, & Motro, 1996) and across the landscape (Willems & Hill, 2009 ), makes such groups well suited to investigating the environmental drivers of the spatial structure of social units (Krause & Ruxton, 2002; Morrell et al., 2011) .
Under marginal predation, where animals on the edge of groups are more vulnerable to predators, those that are closer to the group's centre have smaller domains of danger and are less exposed to risk (Hamilton, 1971; King et al., 2012; Morrell & Romey, 2008) . Local adjustments in response to risk perception will then generate a group geometry that ideally, in two dimensions, is circular (Aurenhammer, 1991) , with individual location determined by resource-holding potential (Parker, 1974) , which can be indexed as dominance rank. This configuration is likely to characterize the global structure of animal groups primarily where high-quality resources are clumped and can be defended, and marginal animals can balance increased predation risk against the possibility of improved foraging opportunities offered by a reduction in contest competition (Bumann, Krause, & Rubenstein, 1997; Krause & 
